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(57)Abstract: 

PURPOSE: To simplify signal processing of a video 
signal frame a solid-state image pickup element with a 
color filter mounted thereto. 

CONSTITUTION: Plural light receiving picture elements 
corresponding to four color components (a), (b), (c), (d) 
are arranged in an image pickup section 1 1 as a matrix. 
The 1st color component (a) corresponds to an odd 
numbered column in an odd numbered row and the 2nd 
color component (b) corresponds to an even numbered 
column. The 3rd color component (c) corresponds tot an 
odd numbered column and the 4th color component (d) 
corresponds to an numbered column in an even 
numbered row. Plural vertical shift registers in an even 
numbered column in a storage section 12 are formed to 

have one bit more than those in an odd numbered column. Thus, after the information charge 
is transferred from the vertical shift registers of an odd numbered column to horizontal shift 
registers of a horizontal transfer section 13, the information charge is transferred from the 
vertical shift registers of an even numbered column to the horizontal shift registers of the 
horizontal transfer section 13. Thus, the information charge representing the same color 
component is transferred and outputted from the horizontal transfer section 13 to an output 
section 14 consecutively. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solid state image sensor with which it was equipped 

with the color filter, and the drive approach of the solid state image sensor. 

[0002] 

[Description of the Prior Art] In image pick-up equipments, such as a television camera using a CCD 
solid state image sensor, based on the synchronizing signal according to a predetermined television 
system, each scan timing of a solid state image sensor is set up, and the video signal which has a 
predetermined format is taken out. For example, in the case of NTSC system, a vertical-scanning period 
is set as 1 / 60 seconds, a horizontal scanning period is further set as 2/525 of vertical -scanning periods, 
and the video signal with which image information continues per 1 horizontal-scanning period is 
outputted. 

[0003] Drawing 7 is the block diagram showing the configuration of the image pick-up equipment 
which used the CCD solid state image sensor of a frame transfer mold. A solid state image sensor 1 
consists of Id of the output sections which change and output level transfer section lc and the amount of 
information charges which transmit horizontally image pick-up section la which generates an 
information charge in response to the image from a photographic subject, are recording section lb which 
accumulates an information charge temporarily, and an information charge, and output them to an 
electrical -potential -difference value. The frame transfer clock generating circuit 2 generates frame 
transfer clock phiF synchronizing with the timing of a vertical scanning, supplies it to image pick-up 
section la of a solid state image sensor 1, and carries out the are recording section lb HE transfer of the 
information charge of image pick-up section la within the fly-back-line period of a vertical scanning for 
every screen. The perpendicular transfer clock generating circuit 3 generates perpendicular transfer 
clock phiV synchronizing with the timing of a horizontal scanning, supplies it to are recording section 
lb of a solid state image sensor 1, and transmits the information charge of are recording section lb to 
level transfer section lc within the fly-back-line period of a horizontal scanning for every line. The level 
transfer clock generating circuit 4 generates level transfer clock phiH synchronizing with the timing of a 
horizontal scanning, and carries out the transfer output of the information charge for one line which 
supplied level transfer section lc and was transmitted from are recording section lb to Id of output 
sections within a horizontal scanning period. The timing control circuit 5 generates the timing signal of a 
vertical-scanning period and a horizontal scanning period based on reference clock CK, and supplies it 
to each clock generation circuits 2, 3, and 4. Thereby, to the timing of the beginning of a vertical- 
scanning period, the information charge generated in image pick-up section la is transmitted to are 
recording section lb per 1 screen, and is accumulated. And it is transmitted to level transfer section lc 
from this are recording section lb per one line to the timing of the beginning of a horizontal scanning 
period, and is transmitted to Id of every 1-bit output sections from level transfer section lc. 
[0004] The reset clock generation circuit 6 generates reset clock phiR synchronizing with actuation of 
the level transfer clock generating circuit 4, and supplies it to Id of output sections of a solid state image 
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sensor 1. The diffusion field which becomes independent of other fields called floating diffusion 
electrically is established in Id of output sections, and the information charge accumulated in this 
diffusion field answers reset clock phiR, and is discharged by the drain for charge discharge. That is, 
since the information charge transmitted from level transfer section 1c was accumulated in the diffusion 
field and the electrical-potential-difference value has been acquired from fluctuation of the potential of 
this diffusion field, Id of output sections is constituted so that reset clock phiR may be answered 
whenever 1 bit of information charges of level transfer section lc is transmitted at a time to Id of output 
sections, and an information charge may be discharged. The information charge by which a transfer 
output is carried out is changed into an electrical-potential-difference value from level transfer section 
lc for every bit by this, and the video signal Yl (t) which repeats reset level and the signal level 
corresponding to the amount of information charges is outputted. 

[0005] The sample ring circuit 7 is sampled to the timing which incorporates a video signal Yl (t) and 
follows sampling clock phiS, and is outputted as a video signal Y2 (t). Like the reset clock generation 
circuit 6, the sampling clock generating circuit 8 generates sampling clock phiS synchronizing with 
actuation of the level transfer clock generating circuit 4, and supplies it to a sampling circuit 7. This 
sampling clock phiS is doubled with the period when the electrical-potential-difference value 
corresponding to the amount of information charges is outputted from Id of output sections of a solid 
state image sensor 1 in the phase, takes out only signal level among the video signals Yl (t) outputted 
from Id of output sections, and generates a video signal Y2 (t). 

[0006] In the above image pick-up equipments, although the period which accumulates the information 
charge for one screen in image pick-up section la is set up as for example, 1 / 60 seconds, it is also 
possible by discharging the information charge of image pick-up section la to the specific timing in the 
middle of a vertical-scanning period to set an are recording period as 1 / 60 seconds or less. Therefore, 
to a bright photographic subject, the are recording period of an information charge is set up short, and 
overflow of the information charge of image pick-up section la of a solid state image sensor 1 is 
prevented. On the contrary, he makes an are recording period into 1 / 60 seconds or more, and is trying 
to compensate an exposure insufficiency with setting up the are recording period of an information 
charge for two or more vertical-scanning periods to a dark photographic subject. In this case, since a 
transfer of the information charge from image pick-up section la to are recording section lb is 
performed at 1 time of a rate at two or more vertical-scanning periods, the video signal Yl (t) outputted 
from that of a solid state image sensor 1 turns into an intermittent signal which has the period which 
does not include image information. Then, to such an intermittent video signal Yl (t), processing which 
interpolates image information per vertical-scanning period is performed. Image pick-up equipment 
equipped with such an exposure control function is proposed by for example, these people at Japanese 
Patent Application No. No. 66330 [ 63 to ]. 
[0007] 

[Problem(s) to be Solved by the Invention] In interpolating image information to the video signal Yl (t) 
outputted from a solid state image sensor 1, the field memory which memorizes the signal for one screen 
is needed, and it has the problem that a circuit scale becomes large. Then, it considers making the 
amount of information charges increase and improving the sensibility on the appearance of a solid state 
image sensor 1, without enlarging a circuit scale by compounding the information charge for 2 pixels of 
image pick-up section la. The approach of usually compounding composition of the information charge 
for 2 pixels in the process in which an information charge is transmitted is used. 
[0008] However, in the solid state image sensor for a color image pick-up which matched each light- 
receiving pixel with the specific color component, the color components of an adjacent light-receiving 
pixel differ by equipping image pick-up section la of a solid state image sensor 1 with a color filter, and 
the information charge of each other which are two or more pixels cannot be compounded. For example, 
when it is the solid state image sensor with which it was equipped with the color filter of mosaicism 
which consists of four color components a, b, c, and d, as the video signal Yl (t) outputted is shown in 
drawing 8 , the color components a and b, or c and d are repeated by turns with the period which was in 
agreement with level transfer clock phiH within each horizontal scanning period. When the information 
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charge of an adjacent light-receiving pixel is compounded in a transfer process, different color 
components will be mixed, and it is a playback side and it becomes impossible therefore, to reproduce a 
desired color. 

[0009] Then, this invention aims at enabling it to compound the information charge of two or more 
light-receiving pixels with the solid state image sensor with which it was equipped with the color filter. 
[0010] 

[Means for Solving the Problem] The place by which accomplished in order that this invention might 
solve an above-mentioned technical problem, and it is characterized [ the ] Two or more light-receiving 
pixels which are arranged in a line writing direction and the direction of a train, answer the light which 
received light, and generate an information charge, Two or more perpendicular shift registers 
perpendicularly transmitted in response to the information charge which is arranged corresponding to 
each train of this light-receiving pixel, and is generated in each light-receiving pixel, The level shift 
register which transmits horizontally the information charge which receives each output of two or more 
above-mentioned perpendicular shift registers in each bit, and is outputted to it from two or more above- 
mentioned perpendicular shift registers, The output section which accumulates the information charge 
outputted from this level shift register by bitwise, and outputs the electrical-potential-difference value 
corresponding to the amount of charges, The color filter which covers two or more above-mentioned 
light-receiving pixels, is arranged, gives the 1st color component to an odd number train in each line of 
two or more above-mentioned light-receiving pixels, and gives the 2nd color component to an even 
number train, A preparation and two or more above-mentioned perpendicular shift registers have an 
even number train in outputting the above-mentioned information charge to the above-mentioned level 
shift register to the timing which was overdue to the odd number train. 

[001 1] And it has two or more light-receiving pixels to which it is arranged in a line writing direction 
and the direction of a train, the 1st color component is given to to an odd number train in each line, and 
the 2nd color component is given to an even number train. In response to the information charge 
generated in each light-receiving pixel at two or more perpendicular shift registers arranged 
corresponding to each train of a light-receiving pixel, it transmits perpendicularly. While carrying out a 
transfer output horizontally at each bit of a level shift register in response to the information charge 
outputted from each perpendicular shift register In the drive approach of the solid state image sensor 
which accumulates the information charge outputted from a level shift register in the output section by 
bitwise, and takes out the electrical-potential-difference value corresponding to the amount of 
information charges In two or more above-mentioned perpendicular shift registers, the information 
charge for one line is transmitted to the above-mentioned level shift register from an odd number train. 
Then, after transmitting to the output section from the above-mentioned level shift register, while 
transmitting [ to the above-mentioned level shift register ] the information charge for one line from an 
even number train and transmitting to the output section from the above-mentioned level shift register 
continuously In the above-mentioned output section, it is characterized by compounding the information 
charge for two or more bits, and taking out an electrical-potential-difference value. 
[0012] 

[Function] According to this invention, the 1 st color component and the 2nd color component are made 
to correspond to an odd number train and an even number train, respectively in each line of two or more 
light-receiving pixels by which matrix arrangement was carried out, and an information charge comes to 
be transmitted to a level shift register from the light-receiving pixel matched with the same color 
component at coincidence by having transmitted the information charge to the level shift register to the 
timing which was in the perpendicular shift register of an even number train to the shift register of an 
odd number train. For this reason, the video signal with which the information charge showing the same 
color component will continue in a level shift register, and the same color component continues per 1/2 
line can be acquired. 

[0013] And according to the drive approach of the solid state image sensor of this invention, an 
information charge is read from the light-receiving pixel matched with the same color component to a 
level shift register by coincidence, and the information charge is compounded by two or more bits in the 
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output section. For this reason, without mixing a color component, even if it is a solid state image sensor 
equipped with a color filter, the information charge of two or more light-receiving pixels is 
compounded, and the video signal of high level can be acquired. 
[0014] 

[Example] Drawing 1 is the top view showing the configuration of the solid state image sensor of this 
invention, and drawing 2 is the timing chart of each clock which drives this solid state image sensor. In 
this drawing, six line x8 train shows the light-receiving pixel of the image pick-up section for drawing 
simplification. The image pick-up section 1 1 consists of two or more perpendicular shift registers each 
other arranged in parallel, and two or more light-receiving pixels by which matrix arrangement was 
carried out are constituted by dividing these perpendicular shift registers into two or more bits, 
respectively. This image pick-up section 1 1 is equipped with the color filter of mosaicism which 
consists of four color components a, b, c, and d. Thereby, an odd number train is matched with the 1st 
color component a, as for the light-receiving pixel of odd lines, an even number train is matched with 
the 2nd color component b, an odd number train is matched with the 3rd color component c, and, as for 
the light-receiving pixel of even lines, an even number train is matched with the 4th color component d. 
Frame transfer clock phiF which synchronized with vertical-scanning timing is impressed to each 
perpendicular shift register of this image pick-up section 1 1, and the information charge generated in 
each light-receiving pixel is transmitted to the are recording section 12. The are recording section 12 
consists of two or more perpendicular shift registers which follow the perpendicular shift register of the 
image pick-up section 1 1, it is divided so that these perpendicular shift registers may correspond to the 
light-receiving pixel of the image pick-up section 1 1, it incorporates the information charge transmitted 
from the image pick-up section 1 1, and accumulates it temporarily. Perpendicular transfer clock phiV is 
impressed to the perpendicular shift register of the are recording section 12, and while incorporating and 
accumulating the information charge transmitted from the perpendicular shift register of the image pick- 
up section 1 1, the accumulated information charge is perpendicularly transmitted per one line 
synchronizing with horizontal scanning timing. 1 bit of many output sides of these perpendicular shift 
registers is formed rather than the odd number train in the even number train, and the last bit of an even 
number train drives them by one half of auxiliary transfer clock phiT of a period of perpendicular 
transfer clock phiV. thereby - the transfer timing of the information charge from the are recording 
section 12 to the level transfer section 13 -- the perpendicular shift register of an odd number train, and 
the perpendicular shift register of an even number train - one half of the periods of a horizontal 
scanning period - it has shifted. The level transfer section 13 consists of a level shift register of one 
train, this level shift register corresponds every two trains of the perpendicular shift register of the are 
recording section 12, and it is divided into two or more bits, and incorporates the information charge 
transmitted from each perpendicular shift register of the are recording section 12 in each bit. Level 
transfer clock phiH which synchronized with horizontal scanning timing is impressed to the level shift 
register of the level transfer section 13, and the sequential transfer output of the information charge 
transmitted to the level transfer section 13 from the are recording section 12 is carried out horizontally 
every 1/2 line. The output section 14 consists of reset transistors which discharge the information charge 
accumulated in the capacity which receives the information charge oqtputted from the level shift register 
of the level transfer section 13, the output amplifier which takes out change of the potential of this 
capacity, and capacity. Reset clock phiR which synchronized with level transfer clock phiH is impressed 
to this output section 14, and sequential discharge of the information charge which is outputted from the 
level transfer section 13 and accumulated in capacity by bitwise comes to be carried out. The 
information charge transmitted from the level transfer section 13 is changed into an electrical -potential- 
difference value by 1 bitwise by this, and video-signal Y (t) corresponding to the amount of information 
charges is outputted. 

[0015] Perpendicular transfer clock phiV consists of a clock phiVl to phiV4 of four phases, and 
transmits the information charge of the are recording section 12 perpendicularly by one line to the 
timing of the beginning of the vertical scanning which synchronized with Horizontal Synchronizing 
signal HD. Although the information charge of the last bit is transmitted to the level shift register of the 
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level transfer section 13 with the perpendicular shift register of an odd number train at this time, the 
information charge of the same line is held at the last bit of a perpendicular shift register in the 
perpendicular shift register of an even number train with more 1 bit than an odd number train. About 
auxiliary transfer clock phiT which drives the last bit of this perpendicular shift register, after consisting 
of a clock clock phiTl of four phases - phiT four and incorporating an information charge in the last bit 
of a perpendicular shift register by the beginning of a horizontal scanning together with perpendicular 
transfer clock phiV for example, when one half of the periods of a horizontal scanning period pass, an 
information charge is transmitted to the level shift register of the level transfer section from the last bit 
of a perpendicular shift register. And level transfer clock phiH consists of a clock phiHl of two phases, 
and phiH2, and whenever an information charge is transmitted to the level shift register of the level 
transfer section 13 from the perpendicular shift register of the are recording section 12, it transmits the 
information charge for 1/2 line to the output section 14 in one half of the periods of a horizontal 
scanning. Thus, the color component with the information charge same for every horizontal scanning 
period at one half of the periods of a horizontal scanning period by which a transfer output is carried out 
will continue. For example, in the odd-numbered horizontal scanning period, the information charge 
which expresses the 1st color component a in the first half of a horizontal scanning period continues. 
The information charge which expresses the 2nd color component b in the second half is outputted 
continuously, and the information charge with which the information charge which expresses the 3rd 
color component c in the first half of a horizontal scanning period expresses the 4th color component d 
in the second half continuously comes to be continuously outputted in the even-numbered horizontal 
scanning period. Therefore, video-signal Y (t) outputted from the output section 14 will express a single 
color component for one half of every periods of a horizontal scanning period, and comes to be able to 
perform separation of a color component easily in signal processing to video-signal Y (t) in each 
horizontal scanning period. 

[0016] Moreover, if it is made to thin out reset clock phiR impressed to the output section 14 at suitable 
spacing, it is possible to compound the information charge for two or more bits. In this case, since the 
color component with one half of the same periods of a horizontal scanning period is continuing, 
different color components are not mixed. Drawing 3 is the top view showing the example of a 
configuration of the color filter of mosaicism, and shows the light sensing portion of the CCD solid state 
image sensor of a frame transfer mold. And drawing 4 is the sectional view of X-X-ray of drawin g 3 . In 
these drawings, the full frame mold CCD solid state image sensor of the four-phase drive with which 
four transfer electrodes are arranged per pixel is shown. 

[0017] Two or more isolation regions 22 which consist of a high-concentration P type field are mutually 
formed in the surface field of the silicon substrate 21 of P type in parallel, the impurity of N type is 
spread to the substrate field inserted into this isolation region 22, and the channel field 23 is formed in it. 
Two or more transfer electrodes 25 of the 1st layer and the transfer electrode 26 of a two-layer eye are 
mutually arranged in parallel so that the channel field 23 may be intersected through an oxide film 24 on 
the silicon substrate 21 in which the isolation region 22 and the channel field 23 were formed. 
Moreover, even-numbered potential of the transfer electrode 26 of a two-layer eye is made low, the 
obstruction of potential is formed, odd-numbered potential of the transfer electrode 25 of the 1st layer 
and the transfer electrode 26 of a two-layer eye is made high, and a potential well is formed at the period 
which accumulates the information charge produced by photo electric conversion. The transfer electrode 
26 of a two-layer eye is electrically separated for the channel field 23 which continues perpendicularly 
by the eventh by this, and two or more light-receiving pixels are formed. And the clock pulse of for 
example, four phases is given to each transfer electrodes 25 and 26, and the sequential transfer of the 
information charge accumulated in the potential well is carried out along the channel field 23 to an 
output side. Here, each transfer electrodes 25 and 26 are arranged two [ at a time (a total of 4) ] per 
pixel, respectively, and the information charge accumulated in each light-receiving pixel is transmitted 
independently for every pixel. 

[0018] The color filter 27 which covers each transfer electrodes 25 and 26 and is formed is divided into 
two or more fields corresponding to each line of a light-receiving pixel, corresponds every two trains of 
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the channel field 23 further, and is divided into three fields. The division field over two light-receiving 
pixels which adjoin each other across an isolation region 22 corresponds to one third of each light- 
receiving pixels, and the division field which adjoins the both sides corresponds to two thirds of each 
light-receiving pixels. Each component of Ye (yellow), Cy (cyanogen), and G (Green) is assigned to 
these division fields in predetermined sequence. Although the sequence of the assignment of a color 
component to each division field is in agreement in each line, it has shifted to the line writing direction 
by one field in even lines and odd lines. 

[0019] By the way, the filter of G component can pile up and constitute the filter of Ye component, and 
the filter of Cy component. For this reason, it arranges to the division field to which the coloring layer 

28 of the 1st layer used as Ye filter is assigned to Ye component and G component, it arranges to the 
division field to which the coloring layer 29 of the two-layer eye used as Cy filter is assigned to Cy 
component and G component, and a color filter 27 is constituted. The division field where the division 
field which has arranged only the coloring layer 28 of the 1st layer has arranged only the coloring layer 

29 of Ye component and a two-layer eye by this is matched with Cy component, respectively, and the 
division field which has arranged the coloring layer 28 of the 1st layer and the coloring layer 29 of a 
two-layer eye in piles is matched with G component. 

[0020] In the above color filter 27, four color components a, b, c, and d can be expressed as a=2 
Cy+Yeb=2 G+Yec=2 GH-Cyd=2 Ye+Cy, respectively. And according to the configuration of such color 
components a, b, c, and d, it is |a-b|= (2 Cy+Ye) from the difference of a mutual color component the 
whole line. - (2 G+Ye) 
=2Cy-2G=2B|c-d|=(2Ye+Cy)-(2CHCy) 

= B (blue) component and R (red) component can be obtained as 2Ye-2G=2R. Moreover, it is a+b=(2 
Cy+Ye)+ (2 G+Ye) by compounding a color component for every line. 
=2R+6G+2Bc+d=(2G+Cy)+(2Ye+Cy) 

= It becomes 2R+6G+2B, an equal signal can be acquired for every line, and this signal can be used now 
as a luminance signal. Although it is not in agreement with an original luminance signal about the 
luminance signal in this case, since each component is compounded at a rate near the rate of following 
predetermined specification, it is satisfactory practically. 

[0021] Drawing 5 is the block diagram showing the configuration of the image pick-up equipment 
which adopted the drive approach of the solid state image sensor of this invention, and drawing 6 is the 
timing chart of operation. A solid state image sensor 31 is the same configuration as drawing 1 , and 
consists of 3 Id of the output sections which take out level transfer section 3 lc and the video signal Yl 
(t) with which each bit of a level shift register was matched every two trains of the perpendicular shift 
register of image pick-up section 31a equipped with the color filter of mosaicism, output section 3 lb in 
which many [ 1 bit ] perpendicular shift registers at an output side of an even number train are formed 
rather than the perpendicular shift register of an odd number train, and output section 31b. 
[0022] The frame transfer clock generating circuit 32 supplies frame transfer clock phiF generated 
synchronizing with the timing of a vertical scanning to image pick-up section 3 la of a solid state image 
sensor 31, and carries out the are recording section lb HE transfer of the information charge of image 
pick-up section 3 la for every screen. The perpendicular transfer clock generating circuit 33 supplies 
perpendicular transfer clock phiV to are recording section lb, and it transmits the incorporated 
information charge perpendicularly for every line while it incorporates the information charge 
transmitted from image pick-up section 3 la to are recording section 3 lb. At this time, in are recording 
section 31b, 1 bit of many perpendicular shift registers of an even number train is formed by the output 
side rather than the perpendicular shift register of an odd number train, the information charge of the last 
bit is transmitted to the level shift register of level transfer section 31c in the perpendicular shift register 
of an odd number train, and the information charge of the same line is held with the perpendicular shift 
register of an even number train at the last bit of that perpendicular shift register. The auxiliary transfer 
clock generating circuit 34 supplies auxiliary transfer clock phiT to the last bit of the perpendicular shift 
register of the even number train of are recording section 31b, and transmits the information charge 
incorporated by this last bit to the level shift register of level transfer section 3 lc to the transfer timing 
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of the perpendicular shift register of an odd number train to the timing which is 1/2 of a horizontal 
scanning period and which was overdue during the period. The level transfer clock generating circuit 35 
supplies level transfer clock phiH generated synchronizing with the timing of a horizontal scanning to 
level transfer section 31c, and carries out the transfer output of the information charge transmitted from 
are recording section 31b to 31d of output sections. The timing control circuit 36 determines each timing 
of a vertical scanning and a horizontal scanning based on reference clock CK, and controls the timing of 
each clock generation circuits 32, 33, 34, and 35 of operation. Thereby, to the timing of the beginning of 
a vertical-scanning period, the information charge generated in image pick-up section 31a is transmitted 
to are recording section 31b per 1 screen, is accumulated, and is transmitted to level transfer section 31c 
from this are recording section 31b per one line to the timing of the beginning of a horizontal scanning 
period. And in the transfer process, the information charge read from the light-receiving pixel of an odd 
number train and the information charge read from the light-receiving pixel of an even number train can 
distribute, and the information charge showing the same color component is continuously transmitted to 
3 Id of output sections for one half of every periods of a horizontal scanning period. 
[0023] The reset clock generation circuit 37 generates the reset clock phiRl of the same period as level 
transfer clock phiH synchronizing with the level transfer clock generating circuit 35. A frequency ■ 
divider 38 carries out dividing of the reset clock phiRl to 1/n, generates the reset clock phiR2 which has 
one n times the period of level transfer clock phiH, and supplies it to 3 Id of output sections of a solid 
state image sensor 3 1 . Thereby, discharge actuation of a 3 Id [ of output sections ] information charge 
turns into transfer operation n times the period of level transfer section 31c, and the information charge 
for n pixels is accumulated in 3 Id of output sections. Thereby, although the video signal Yl (t) 
outputted from 3 Id of output sections will show a period n times the period same level of level transfer 
clock phiH, even when there are few amounts of information charges for 1 pixel, it can obtain sufficient 
level. 

[0024] The sample ring circuit 39 is sampled to the timing which incorporates a video signal Yl (t) and 
follows a sampling clock phiS2, and is outputted as a video signal Y2 (t). The sampling clock generating 
circuit 40 generates the sampling clock phiSl of the same period as level transfer clock phiH like the 
reset clock generation circuit 37 synchronizing with the level transfer clock generating circuit 35. Like a 
frequency divider 38, a frequency divider 41 carries out dividing of the sampling clock phiSl to 1/n, 
generates the sampling clock phiS2 which has the same period as the reset clock phiR2, and supplies it 
to a sampling circuit 39. In addition, the phase of a sampling clock phiS2 is set up so that it may be in 
agreement like sampling clock phiS of drawing 7 at the period when the signal level of a video signal 
Yl (t) is outputted. 

[0025] Here, the dividing actuation to the reset clock phiRl and sampling clock phiSl in each frequency 
dividers 38 and 41 answers the field recognition signal FD reversed to every vertical-scanning period (1 
field), and is set as the timing which shifted by one period of level transfer clock phiH in each vertical- 
scanning period. For example, when carrying out dividing of the reset clock phiRl and the sampling 
clock phiSl to one half and compounding the information charge for 2 pixels in 3 Id of output sections, 
each frequency dividers 38 and 41 are reset in the standup of the horizontal scanning signal HD, and it 
consists of the even number fields (EVEN) in the odd number field (ODD) so that it may be behind from 
the standup of the horizontal scanning signal HD by one period of level transfer clock phiH and a 
frequency divider 12 may be reset. Thereby, it shifts a term 1 round and the reset clock phiR2 of each 
other is set up in the odd number field and the even number field, as shown in drawing 6 . Therefore, the 
combination of the light-receiving pixel by which discharge actuation of a 3 Id [ of output sections ] 
information charge is compounded in 1 period gap of level transfer clock phiH and 3 Id of output 
sections to the transfer operation of level transfer section 3 lc for every field will be reversed for every 
field. Thus, if it is made to reverse the timing which compounds the information charge of a light- 
receiving pixel for every field, an interlace scan will be carried out horizontally in false, and a solid state 
image sensor 3 1 can oppress the fall of the horizontal resolution by composition of a 2-pixel information 
charge. 

[0026] By the way, it carries out per vertical-scanning period, and also the period which reverses the 
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combination of the pixel compounded in 3 Id of output sections can also be carried out per horizontal 
scanning period. In this case, for every horizontal scanning period, only one period of level transfer 
clock phiH shifts, and the dividing actuation to the reset clock phiRl and sampling clock phiSl in each 
frequency dividers 38 and 41 is set up. 

[0027] Although carried out as [ portion / the information charge of an odd number train and an even 
number train ] by making [ many ] 1 bit of numbers of bits of the perpendicular shift register of the even 
number train of are recording section 3 lb to an odd number train, you may make it distribute an 
information charge in the above example, as incorporation of the information charge to level transfer 
section 3 lc is controlled. Furthermore, it is also possible to prepare the output control of the pair which 
a location reverses in an odd number train and an even number train in the output side of the 
perpendicular shift register of are recording section 31b, and to distribute an information charge by 
actuation of this output-control electrode. 

[0028] Moreover, in this example, although the solid state image sensor of a frame transfer mold is 
illustrated, it is applicable similarly about the solid state image sensor of an INTARAIN mold or a frame 
INTARAIN mold. 
[0029] 

[Effect of the Invention] According to this invention, in the solid state image sensor for a color image 
pick-up matched with the specific color component, respectively, the light-receiving pixel by which 
matrix arrangement is carried out packs the information charge showing the same color component per 
1/2 line, and can take it out. For this reason, by the processing process of a video signal, separation of a 
color component becomes easy and can simplify the configuration of a digital disposal circuit. 
[0030] Moreover, since the information charge showing the same color component is outputted 
continuously, the information charge of two or more pixels is easily compoundable, and the brightness 
of a photographic subject is low, and even when there are few information charges accumulated in a 
light-receiving pixel, the video signal of sufficient level can be taken out. Furthermore, if it is made 
reversed for every vertical-scanning period and every horizontal scanning period and is made to carry 
out interlace scanning of the combination of the light-receiving pixel which compounds an information 
charge in false, the fall of the resolution by composition of an information charge can be oppressed. 
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